GeoloGical and paleontological evidence testifies to antarctica being free of permanent ice during the Mesozoic and early Paleogene (e.g., Birkenmajer and Zastawniak, 1989; Huber et al., 1995; Dutra and Batten, 2000; Miller et al., 2005; Poole et al., 2003) . at this time, although climatic conditions may have been more favorable for vegetation development at high paleolatitudes, the long periods of winter darkness alternating with long photoperiods in summers have no analogue in the modern world (Douglas and Williams, 1982; Pirrie and Marshall, 1990; Falcon-lang and cantrill, 2001; Royer et al., 2005) . The abundance of fossil material, including large trees, makes antarctica unique for our understanding of biotas thriving in peculiar polar conditions.
Previous research on cretaceous plants from the James
Ross island include palynological studies that indicate vegetation comprised by a diverse fern flora alongside conifers such as araucariaceae, Podocarpaceae and Taxodiaceae (Dettmann and Thomson, 1987; askin, 1988; Piper, 1988; Whelanm, 1989; Barreda et al., 1999) . Fossil woods recovered from the Santa Marta Formation, show the presence of atherospermataceae, cunoniaceae, Winteraceae, lauraceae, and Monimoniaceae Francis, 1999, 2000; Poole et al., 2000a, b; Poole and Gottwald, 2001) . although no studies have found evidence of Nothofagaceae within this basal unit, in eastern antarctica they seem to be present since the early campanian (askin, 1992; Dutra and Batten, 2000) . Few records exist detailing leaf floras from James Ross island: Hayes (1999) focused on angiosperm leaves preserved in the Hidden lake (coniacian) and lower Santa Marta formations and the climatic implications, although descriptions have never been formally published (Hayes et al., 2006; Francis et al., 2008) . Recently, Kvaček (2014) described a new fertile Marattiaceae fern frond, and Sakala and Vodrážka (2014) described a new species of the angiosperm Antarctoxylon, both from the Hidden lake Formation on northern James Ross island.
Here we describe a new diverse flora on James Ross is-
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land comprised of cycads, conifers, ferns and angiosperms from the Santa Marta Formation (early-mid campanian) based on leaves, cuticle, seeds, and fruits.
MATERIALS AND METHODS
The larsen Basin (Macdonald et al., 1988) is located on the continental shelf of north-eastern antarctic Peninsula ( Fig. 1.1 ). The northern sub-basin, the James Ross Basin (Del Valle et al., 1992) , crops out on several summer ice-free islands including James Ross, Vega, Marambio and Snow Hill islands ( Fig. 1.2) . The Upper cretaceous lithostratigraphic units in the James Ross Basin have been studied extensively (elliot, 1988; Macdonald et al., 1988; crame et al., 1991 , 2004 Del Valle et al., 1992; Riding and crame, 2002; Whitham et al., 2006; Reguero et al., 2013) . For the purposes of this work i follow the stratigraphy provided by olivero et al.
(1986), Scasso et al. (1991) , and olivero (2012) as they correlate well several outcrops on different islands across the basin.
The plant material was found at a new fossil locality, informally named 'Sitio Feliz' (CF), near the San José Pass between the Monolithic lake and Santa Marta cove ( Fig. 1.3) , with all specimens collected from a single plant-bearing bed (63° 54' 14" S; 57° 54' 40" W). This locality belongs to the upper part of the Beta Member of the Santa Marta Formation in the upper section of the N sequence (olivero, 2012) or alternatively the upper section of lachman crags Member (crame et al., 1991; Pirrie et al., 1997) . Sedimentological facies consists of an alternation of thick bioturbated packages of fine-grained, well-sorted sandstones, silty very finegrained sandstones, and mudstones, with abundant plant debris and large tree trunks. leaves and permineralized wood were found in calcareous concretions from a single thick fossiliferous layer (Fig. 2) .
Geological studies interpret the Santa Marta Formation as facies of delta slopes and channel complexes of a progradational deepwater delta system in a marine shelf (Scasso et al., 1991; olivero, 2012) . The fossiliferous level corresponds to the early-mid campanian, in the ammonite association 5 (kossmaticeratid amonoids: Natalites cf. morenoi and Natalites taylori) of olivero (1992). Mcarthur et al. (2000) assigned the lowermost strata of the Santa Marta Formation as Santonian in age based on strontium isotopes ( 87 Sr/ 86 Sr ratio ~ 0.70745) whilst Florisbal et al. (2013) described the lachman crag Member as early campanian based on benthic foraminifera evidence. Keating (1992) and carvalho et al. (2013) described Santonian dinoflagelate cyst palynomorphs in the base of Santa Marta Formation near the crame col ( Fig. 1.3 ), which also agrees with an earlymid campanian age for the plant fossil level.
The fossil flora is preserved in fully marine deposits.
Geological and paleontological studies indicate that leaves and trunks were transported from continental areas of the antarctic Peninsula located to the west (Scasso et al., 1991;  Figure 1. 1, location and geology, dashed line marking the border of the continental shelf. 2, Upper cretaceous outcrops in James Ross Basin (Modified from crame et al., 2004; olivero et al., 2008; and olivero, 2012 angiosperm leaf descriptions follow the standard terminology for leaf architectural descriptions (Hickey, 1973; Hickey and Wolfe, 1975; ash et al., 1999; ellis et al., 2009 ).
The leaves were divided into morphotypes following the criteria of Johnson (1989) as revised by ash et al. (1999) and resultant taxonomy follows that of Smith et al. (2006 Smith et al. ( ), christenhusz et al. (2011 , and the angiosperm Working Group (aPG iii). For leafy conifer branches the systematics follows that of Heer (1881) and Harris (1969) . 
SYSTEMATIC PALEONTOLOGY
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and perpendicular stomata are also present at the apex.
anticlinal walls straight.
Comments and comparisons. large leaves with a broad base correspond to type iV conifer leaves of de laubenfels (1953) that occur only in the araucariaceae and Nageia Gaertner, 1788 (Podocarpaceae). lanceolate leaves with acute apex, abundant presence of fibers and the continuous arrangement of stomata oriented mostly parallel to the long axis are generalized characters of the genus Araucaria (Stockey and Taylor, 1978) . Genus Araucarites Presl, 1938 Type species. Araucarites goeppertti Presl, 1938. Araucarites sp. 
Comments and comparisons. Pagiophyllum sp. 2 differs from
Pagiophyllum sp. 1 in that Pagiophyllum sp. 2 leaves are more curved with a shorter free portion, and that leaves are more densely disposed, with the mid vein running on the abaxial leaf surface forming a triangular to rhomboidal leaf section.
Kvaček and Sakala (2011) also described a morphologically distinct Pagiophyllum species from the Hidden lake Formation, which also are triangular in section. . 5, lauraceae aNT02 morphotype (IAA-Pb-52). 6, Pteridaceae aNT05 morphotype . line drawings at same black scale bar= 1 mm (1); 5 mm (2-6).
Comments and comparisons. aNT04 morphotype does not resemble any of the line drawings published in Hayes et al. (2006) . aNT04 presents a combination of characters that has not previously been observed in antarctic floras, such as narrow elliptic shape, secondary venation eucamptodromous, with thin secondary veins, and moderately developed areolation. Narrow elliptic leaves are known for the Upper cretaceous in southern South america (Hünicken, 1995; iglesias et al., 2007; archangelsky et al., 2009) .
Morphogenus Carpolithus linnaeus emend. Seward, 1917 Carpolithus sp. 1 the woody endocarp of a nut-like drupe fruit type. it is assigned to the incertae sedis morphogenus Carpolithus linnaeus emend. Seward (Seward, 1917) , with which shows greatest morphological similarity according to the cretaceous bibliography for seed and fruits (e.g., Tiffney, 1984) .
it should be noted that many species assigned to Carpolithus are so different that this morphogenus clearly represents different genera and even higher order taxa (Tiffney,1984; Manchester, 1994 cis, 1986; Fancis, 1999, 2000; Poole et al., 2000a, b; Poole and Gottwald, 2001; cantrill and Poole, 2005) . Kvaček and Sakala (2011) recorded these same conifer genera from the Hidden lake Formation and the basal sequence of Santa Marta Formation on James Ross island, although they did not provide a complete description.
Fern fronds found in this flora record two different leaf forms: Pteridaceae and ?Schizaeaceae. Both families were known by their spore record, although more common during earlier cretaceous times (Dettmann and Thomson, 1987; Baldoni, 1992) .
Four new leaf morphotypes and two fruits of angiosperms were described. The identification of lauraceae can be certified by the leaf architecture and presence of resin dots in aNT02 morphotype. Nonetheless the systematic assignation of aNT01 morphotype to cunoniaceae remains dubious until more decisive characters are observed.
a diversity of angiosperm leaves has been recorded from the coniacian through to campanian of the James Ross Basin but never formally described (Hayes,1999; Hayes et al., 2006; Kvaček and Sakala, 2011) . This fact makes comparisons difficult and i have thus relied on the line drawings in Hayes et al. (2006) to compare angiosperm leaves. as noted above, aNT04 morphotype resembles some line drawings illustrated in Hayes et al. (2006) .
Systematic conclusions here presented, in part, are supported by the cretaceous fossil wood record which has been described in detail in several units for the James Ross
Basin. The wood species Laurelites jamesrossii from Santa Marta Formation was assigned to atherospermataceae (order laurales) by Poole and Francis (1999) . although there are not enough characters in aNT01 to confirm their systematic emplacement in cunoniaceae, the record of Weinmannioxylon nordenskjoeldii (Poole et al., 2000a) and Nicholls, 1997) for the early campanian in continental areas of the antarctic Peninsula, as was suggested by other proxies (Birkenmajer and Zastawniak, 1989; Hubber et al., 1995; Francis and Poole, 2002; Miller et al., 2005; Hayes et al., 2006) . No studies have found evidence of the Nothofagaceae for these basal sequences, although in eastern antarctica seems to be present since the early campanian (askin, 1992) and by the late campanian (Gamma Member) the four modern pollen types are known for the James Ross
Basin (Dettman and Thomson, 1987; Swenson et al., 2000) .
The later seems to be reinforced by the fact that until now, lower Upper cretaceous angiosperm leaves from the aMeGHiNiaNa -2016 -Volume 53 (3): 358 -374
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western side of the antarctic Peninsula (Rees and Smellie, 1989; cantrill and Nicholls, 1996) do not share similarities in leaf architecture with those from the James Ross Basin.
Probable floristic change was recorded in antarctic Peninsula as was suggested also by palynology and wood taxa (Dettmann and Thomson, 1987; askin, 1992; Barreda et al., 1999; Poole and cantrill, 2006 PicTo-2010-0093; and PicT-2013-0388) and by argentinean antarctic institute (DNaiaa).
